Inositol and choline were present in varying amounts among the species of Rhodophyta, Phaeophyta, Chlorophyta, and Euglenophyta examined. However, in the two members of the order Fucales (division Phaeophyta) examined, no detectable amounts of choline were found. In contrast, the species of Cyanophyta examined contained no detectable amounts of either choline or inositol. All species of the fungal classes Phycomyceteae, Ascomyceteae, and Basidiomyceteae collected contained both inositol and choline in varying amounts. The red, brown, and bluegreen algae usually contained much less inositol and choline than do plant and animals sources, but the fungi and the algae Chlorella and Euglena contained amounts comparable to those present in plant sources.
Choline and inositol are both generally recognized as being important dietary constituents for animals and, under certain conditions, are essential constituents. They are also required for the growth of certain microorganisms; on the basis of this need, specific microbiological assay methods for the determination of choline and inositol have been developed. The distribution of total choline and inositol among the protists has not been determined to the extent that it has been in higher plants and animals (6, 14) . However, present evidence indicates that their occurrence in bacteria does not seem to be as universal as it is in the higher plants and animals. Since choline and inositol are important phospholipid constituents, it was considered desirable, as part of our studies on the nature of the phospholipids of the protists, to investigate the distribution of choline and inositol in a number of representative algae and fungi of various types. MnCl2.4H20, 100 mg of HaBO3, 10 mg of NH4VO3, 10 mg of (NH4)Mo7024-4H20, 10 mg of CoC12. 6H20, 10 mg of CuS04-5H20, and 20 g of Na citrate dihydrate per liter. To avoid the formation of a precipitate during autoclaving, it was found advantageous to dissolve the K2HPO and NaHCOa in half the final volume of medium and the other constituents in the other half of the final volume, to autoclave the two portions separately, and, when cool, to combine the two. Growth medium (100 ml) was inoculated from agar slant cultures of the organisms. After growth for 10 to 14 days in natural light, the cultures were used to inoculate 4 liters of growth medium. After 10 to 14 days of growth at room temperature in natural light, the cells were harvested by centrifugation at 10,000 X g for 15 min, washed with water, and lyophilized. The yields of dry cells were 0.2 to 0.3 g per liter of medium for the three organisms.
Rhodophyta and Phaeophyta. Specimens of red and brown algae were collected from local marine and estuarine waters, cleaned of visible adhering impurities and organisms by washing with water, blotted to remove excess water, and dried in an oven at 100 C for 1.5 hr.
Chiorophyta and Euglenophyta. Chlorella pyrenoidosa (#252) and Euglena gracilis (#753) were obtained from the Culture Collection of Algae at Indiana University. The Chlorella was grown in a medium consisting of 1 g of KNO3, 0.25 g of MgSO4-7H20, 0.125 g of K2HPO4, 0.125 g of KH2PO4, 10 g of glucose, and 0.4 ml of trace elements (see under Cyanophyta) per liter. The glucose was autoclaved separately in half the final volume of water. The Euglena was grown in Euglena Broth (Difco). After growth at room temperature under constant illumination for I week, cultures of the organisms were centrifuged at 10,000 X g for 15 min; the cells were washed with water and lyophilized. Ulva lactuca was collected locally from the sea. 
RESULTS
The results of the choline and inositol assays (Table 1 ) represent the mean of two or more separate determinations on a single sample. With the exception of the blue-green algae, detectable amounts (i.e., >0.001%) of inositol and choline were found in most of the divisions of algae. The notable exception was the absence of choline in two species of Fucales examined. The green alga Ulva lactuca was also low in choline, and two species of red algae, Polysiphonia elongata and Euthora cristata, were low in inositol.
Animal organs, which are rich sources of choline, may contain as much as 1 to 3% choline (dry weight) and rich plant sources about 0.1 to 0.5% (6) . The results here thus show that the red, brown, and blue-green algae are very poor sources of choline, but that the fungi and the algae Chlorella and Euglena are comparable to the plant sources. Inositol may occur generally to the extent of 0.1 to 0.5% in plant and animal tissues on the fresh-weight basis (14) . Here again, the red, brown, and blue-green algae would appear to be poor sources of inositol. The fungi and the algae Chlorella and Euglena, on the other hand, may compare favorably with plant and animal tissues.
DIscUSSION
Choline occurs in living organisms in such compounds as phosphatidylcholine, plasmalogens, sphingomyelins, and acetylcholine; myo-inositol occurs in such compounds as inositol phospholipids, phytic acid, glycosides, ethers, and in the free form. Of these compounds, sphingomyelins, acetylcholine, phytic acid, inositol glycosides, and inositol ethers have been more often encountered in the tissues of higher plants and animals than in protists. Therefore, more of the choline and inositol present in these latter organisms is likely to be associated with phospholipid-type compounds.
The studies of Benson et al. (2-4) and of Nichols et al. (15) have shown the occurrence of both phosphatidylcholine and phosphatidylinositol in the green algae Chlorella and Scenedesmus. Nichols et al. (15) have also shown a striking difference between the blue-green algae Anabaena variabilis and Anacystis nidulans and the green alga Chlorella in that the blue-green species were devoid of phosphatidylethanolamine, phosphatidylcholine, and phosphatidylinositol. The bluegreen algae thus showed a striking resemblance to bacteria in this respect since, in bacteria, choline occurs rather infrequently and inositol sporadically (9) . The failure to detect both inositol and choline in three species of blue-green algae in this study also supports the conclusion that phosphatides containing these constituents do not occur in these algae.
Among other divisions of algae, Kates and Volcani (12) have shown that phosphatidylcholine and phosphatidylinositol, along with other phosphatides, are major lipid components of the diatoms (Bacillariophyta). Very little work has been done concerning the nature of the phospholipids of other algal divisions. The results presented here show the presence of both inositol and choline in the Rhodophyta, Phaeophyta, and Euglenophyta. This would indicate the possible occurrence of inositol-and choline-containing lipids also in these divisions. Whether or not these are the same as those occurring in higher plants and animals remains to be determined.
The occurrence of choline as phosphatidylcholine among the various fungal classes has been reported (11, 16) . Although less well documented, inositol or phosphatidylinositol also seems to be a common constituent, since it has been reported in yeast (R. L. Lester, Federation Proc., p. 415, 1963), Penicillium (10), Neurospora (7), and in Basidiomycetes (1, 13). The results presented here confirm the widespread occurrence of both choline and inositol in the various classes of fungi, with no apparent major differences among these various classes. AcKNowLmGNmEim This work was supported by U.S. Public Health Service grant GM-12582 from the National Institute of General Medical Sciences.
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